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Description 

^'in^entlon re.ates to latex polymers which are so.ub.e in aqueous alkaline medium to provide 
thickeners for use in aqueous coating compositions, especially latex paints. 

alkali soluble anionic latex polymers which possess these desired characteristics. 

^B?^^ t of a monoethylenicaHy unsaturated monomer 

' aCk S I^attCS SKcent of a nonionic urethane monomer which is the 

and diallyl benzene. 

The preferred surfactants have the formula: 

R_0-fCH 2 -CHR'0-^-K:H 2 — CH 2 0 VH 

same as that made by the reaction of me componentenam^ he^ 
unsaturated acids, as required in patent 4,384,096, ana iney ao nui no ^ y 
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proportion of catboxylic add monomet must be present, .s prevrously o.fira!0. v.ttous oarooxy.ic 
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polymers when homopolymer.zed and are ia« a ^ hj h be used are 

acrytate, butyl acrylate or the corresponding ^^^.^^^L^b monomers are 

in this invention than it was in the prior art. riotec ' P™°J»£ consider able variation within the formula 
The monohydncnonion.c surfactant component is subject ic cons po |yethoxylate chain 

presented previously. The essence of the « rf ^f* » J^^^ 

(which may include some polypropoxylate unsaturated 
When the hydroxy-terminated polyethoxylate ^^^^^^^am^ urethane in which a 
monoisocyanate, as has been illustra 'ted the resul ^^^•J^J'^i y, a a urethane linkage, 
polyethoxylate structure .s assoc^ superior 
In this invention it has been found that alkali soiuDie P"'^ J. Drimarv thickening mechanism is 
thickening action when urethane linkages are present even though he pnmary _™««" 3 rolvtic stabmty 
S3 solubilization of a polycarboxy.ic acid emu Is copolymer. A ^ "^^jy^pUni 
of the urethane group is ^P 6 """ 1 ^ in aqueout alk! line mediums as found in 

the ester group so it forms urethanes which lack this group. . ... h illustrated in the 

sicks "ass sksksks «. •. ™. , «., «. * *. 

nonionic urethane monomers of this invention. 



Example 1 



collected in the Dean-Stark Trap ^typically ^ * an 1 9). condenser, and the 

II for the preparation of an alkali-soluble thickener containing no urethane monomer. These latex thickeners 
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display poor performance because they possess low solution viscosity, have poor thickening efficiency, 
and provide poor flow leveling properties in latex paints. 

Example 2 

' mme-IKe, flee, egulpped •* I" Eaemple 3 nereinefter i, eberged 525.5 , delonleed w«.r. Th. 

. S^r^ot^^ 

and 244.7 g memocrrffcecid. monomer ore-emulsion is charged to the reactor 

Under o rrirrogen blanket. 145.0 g {10 A) or toe m onoi™ » eaotherm to about SEX, aod alter 
folloured by 10.O g of 5% ^^^J^^SXIS^ eondnued over 2.6 hours 
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Example 3 



(Preperedon of en Alkali-Soluble TOctener ^.^X^SJSnser. nitrogen Inlet, thermoreouleted 

deionized water, 81.6 g sulfonated octyl phenol ethoxylate « n »'™ n 9 "J b used) and a monomer 
£SSLg'»«^ 

monomer prepared in Exanriple 1. m0 nomer pre-emulsion is charged to the reactor 

„or»ir^ 

Ks°unTc«mglS 

conversion of monomer to copolymer and then coo ed. Brookfie id viscosity 26.8 mPa-s (No. 1 

The product is a low viscosity latex of solid l?™*™*^™™^ neutralization to pH 9 with 
TIKI'S ?, ftSS ^^^1!?^^. Caar solution is obtained with 
^Sl^ofwTrntss (No. 3 spindle at 10 rpm). 
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TABLE I 

EXAMPLES OF NOVF * lift ETHANE MONOMERS 
REACTANTS 

Mono- Ethox ylated Surfactant Used 

Ethylene oxide 

Hydrophobe 
Nonyl -Phenol 

' Nonyl-Phenol 1 
Nonyl -Phenol * 
Nonyl-Phenol 5 
Nonyl-Phenol 10 
Octyl-Phenol 4 
Dinonyl-Phenol 4 
Dinonyl-Phenol 15 
Lauryl C-C12) 2 
Stearyl (C18) - 
Oleyl (C-18) ! 
Nonyl-Phenol ! 
The surfactants used in the above Table are: 
Example No. Trade Name 

!„ A Igepal CO-630 

X -B Igepal CO-730 

lm Q Igepal CO-880 

!- D Igepal. CO-970 

Igepal CO-990 
1-p Igepal CA-890 

1-G Igepal DM-880 

j. H Igepal DM-970 

Siponic L-25 
^.j Siponic E-15 

1-K Emulphor ON-870 

j. L Igepal CO-970 



Example 


Isocyanate 


No. 


Used 


1-A 


M-TMI 


1-B 


M-TMI 


1-C 


M-TMI 


1-D 


M-TMI 


1-E 


M-TMI 


1-F 


M-TMI 


1-G 


M-TMI 


1-H 


M-TMI 


1-1 


M-TMI 


1-J 


M-TMI 


1-K 


M-TMI 


1-L 


IEM 



l^ffiSSS-'SSS:-- o. GAF Corpora S.PC.IC is . o. AM~ 
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Table II 

PREPARATIONS OF ALKALI -SOLUBLE LATEX THICKENERS 





Thickener Monomer Composition 


1* Aqueous 










Solution 




U 1 w Ilia 1 It. 


Ethyl 


Methacrylic 


Viscosity 


tXSrap X e 


r** uiiwuiw j> 


Acrylate 


Acid 


at PH 9 


INO. ) 




fWt. \) 

\n v • x j 


(Wt. %) 


(mPa-s) 


Z-A 


None 


25 


75 


52 




M r\T\ A 

none 


40 


60 


70 


Z-L 


w one 




45 


96 


2-D 


None 




30 


220 


3-A 


5 


A C 




470 


3-B 




^ n 


4 5 


400 


3-C 


i 


T C 
J 0 


55 


764 


3-D 


1 A 

10 


AO 




1220 


3-E 


1 A 

10 


0 u 


40 


1375 


3-F 


10 


b b 




1553 


3-G 


15 


Z5 


^n 


268 


3-H 


1 5 


T C 


5 n 


1730 


3-1 


1 5 


4U 


45 


2025 


1 T 

3- J 


1 D 


A 5 


40 


2140 


3-K 


15 


55 


30 


2575 


3-L 


15 


65 


20 


1416 


3-M 


15 


70 


15 


178 


3-N 


20 


50 


30 


4880 


3-0 


25 


30 


45 


3400 


3-P 


25 


35 


40 


5680 


3-Q 


25 


' 40 


35 


7350 


3-R 


25 


50 


25 


4400 


3-S 


30 


25 


45 


5180 


3-T 


30 


40 


30 


6100 


3-U 


45 


25 


30 


880 


Cellulosic** -- 






2196 
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TABLE II CONTINUED 
Properties In An Interior Flat Paint 
Thickening Brush Drag Leveling 
Example Efficiency Viscosity Viscosity 
(No.) (Dry Lbs.*) (Poise) (Poise) 



2-A** 


32.42 


1.85 


3523 


2-B** 


20.52 


2.17 


3555 


2-C** 


22.48 


2.39 


2607 


Z-D** 


23.04 


2.43 


3444 


3-A 


12.87 


2.14 


1801 


3-B 


11.93 


2.36 


1501 


3-C 


9.72 


2.17 


1659 


3-D 


9.00 


2.31 


2686 


3-E 


9.30 


1.95 


2686 


3-F 








3-G 


11.86 


2.17 


1975 


3-H 


8.01 


2.45 


2038 


3-1 


8.02 


2.27 


2449 


3-J 


7.97 


2.10 


2054 


3-K 


8.72 


2.15 


3729 


3-L 


13.50 


1.30 


5609 


3-M 


22.34 


1.29 


6636 


3-N 


7.96 


2.10 


2054 


3-0 




• • 




3-P 


7.16 


1.98 


1975 


3-Q 








3-R 


7.80 


1.46 


2528 


3-S 


6.92 


1.53 


1248 


3-T 


7.55 


1.29 


1375 


3-U 


8.79 


2.43 


1122 


ellulosic** 


7.00 


0.96 


2212 



♦Number of pounds (1 lb » 0.453 kg) of material which must be added to 378.5 1 (100 gallons) of latex paint 
to provide 92—96 KU Stormer Paint Viscosity; 1 Poise = 10 1 Pa-s 
Cellulosic is Natrosol® 250 HBR, a hydroxyethyl cellulose from Hercules Inc. 
♦•Comparative 
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TABLE III 

gjHEg EXAMPLES OF AT.KAL I -SOLUBL E THICKENERS 
USING URETHANE MONOMERS FROM TABLE I 

Urethane Thickener Monomer 1* Aqueous 

Thick- Monomer Composition Solution 

ener Example Urethane Ethyl Metha- Viscosity 

Example Used Monomer Acrylate crylic at PH 9 

Acid 

(No.) CWt.t) " CWt.O (Wt. *) (mPa-s) 

50 40 417 

50 25 1272 

40 50 625 

35 40 1550 

SO 40 477 

50 40 969 

SO 40 2256 

SO 40 1480 



(No.) 

4 1-A 10 

5 1-A 25 

6 1-A 10 

7 1-A 25 

8 1-B 10 

9 1-C 10 

10 1-E 10 

11 1-F 10 

12 l-G 10 50 40 10O53 

13 ' l-G 2S 50 25 17160 

14 l-G 10 40 50 6680 

15 l-G 25 35 40 29600 

16 1-H 10 50 40 5080 



17 1-1 

18 1-K 

19 1-L 1° 



10 50 40 752 

10 50 40 1830 

50 40 1066 
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TABLE III CONTINUED 






U re thane 


Properties In 


An Interior 


Flat Paint 




Mnnome r 








pnor 


Example 


Thickening 


Brush Drag 


Leveling 


Py abidI e 


Used 


Efficiency 


Viscosity 


Viscosity 




f No. ) 


(Dry Lbs*) 


(Poise) 


(Poise) 


A 
*♦ 


1-A 


9.56 


1.66 


3081 


5 


1-A 








6 


1-A 


9.85 


1.88 


•1896 


7 


1-A 


7.95 


1.05 


1722 


Q 
0 


1-B 


9.92 


1.75 


3160 


Q 


l-C 


8.81 


2.25 


4266 


1 0 

J. v 


1-E 


10.25 


1.82 


6794 


J. J. 


1-F 


8.09 


1.89 


14 8S 


1 2 


1-G 


8.S2 


2.20 


2171 


13 


1-6 


. . 




-- 


14 


1-G 


6.82 


1.31 


2007 


15 


1-G 


4.74 


1.15 


1896 


16 


1-H 


7.73 


1.47 


3444 


17 


1-1 


8.52 


2.20 


2171 


18 


1-K 


8.80 


1.09 


3350 


19 


1-L 


9.45 


2.04 


1438' 


* see 


note in 


Table II. 







Claims 

1 A nonionic urethane monomer which is the urethane reaction product of a monohydric nonionic 
has the formula: R _O^C Hj -CHR'Ofe-fCH^CH 8 0 VH 

SShSS? reacted with alpha, alpha-dimethyl-mHSopropenvl benr/l 'socyanate. 



hydroxide. 
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5 Patentanspruche 

• * 4 . , Mnnftmpr das das Urethan-Reaktionsprodukt eines einwertigen 

■"t'Lhtloni^ Monomer r,,ch Ansp-to, 1. wo* to m.n.hydtoho oichti.ol.ch. T.n.id dto 
Formel 

R _ 0 -fCHj-CHR'Ofe+CH J -CH 2 0 VH 
hat. worin R sine A.^ppe 6 * "g"^^ 
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Revendications 

1 M.oontor. ortlh.on, non lonlqu. qui M to P»** <^^J^S£S° "** «"-» n *» a " 
monohydrique a pour formule: 

R—O-f-CH,— CHR'O fe-(-CH s -CH 2 0 
dtoto,u.itoR«un, n .» r .IW..o« r ™«-» 

addition^ par mole de nonylphenol et est mis a « 
'TSCSl. to. .Icali, qui .« uo copolym.r. or, tmrtto. Wto to 

tenS ln pllOiron 0 5-60% en poids d'un monomere urethanne non ionique selon la revendication 1. et 
d'ethyle, present en une quantity de 30—65% en poids. 
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7 Latex aqueux contenant le copolymer en Emulsion aqueuse neutralist selon la revendication 4 
s! Latex aqueux selon la revendication 7, dans lequel ledit copolymere est neutralise avec de 
Thydroxyde d'ammonium. , .. c 

9. Latex aqueux contenant le copolymere en emulsion aqueuse neutralise selon la revendication 5. 

10. Latex aqueux contenant le copolymere en Emulsion aqueuse neutralise selon la revendication 6. 
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